CHAPTER 10
ESTIMATION OF   RISK TO HUMAN  HEALTH

Discussions in the  previous  chapters  of this report have
focused  on two major issues:     first,   the  beneficial  effects of
adding nitrite  to  foods,   e.g.,  its  ability to  control the  outgrowth
of Clostridium botulinum spores,   thereby offering protection against
botulism,  and second,  the potential adverse effects, especially
carcinogenesis,   resulting  from exogenous  and  endogenous exposure to
nitrate,  nitrite,  and N-nitroso compounds.     In this chapter, the
committee discusses  factors   that  affect   the risk of botulism.     In
addition,  it has  attempted  to estimate the risk of cancer that
might result  from exposure to  nitrate,  nitrite,  and N-nitroso  com-
pounds and the reduction in such risk if nitrite were  to be omitted
from  certain foods.

Quantitative  risk assessment  is  a developing  rather than a pre-
cise  science.     The numerical estimates  in this  chapter are based on a
series of  assumptions made  by the  committee.     Another group using dif-
ferent assumptions  could arrive at very different conclusions.    The
attempt  at  quantitation has been made  to  provide information to
policymakers  about the relative risks, depending on the extent of
exposure to  N-nitroso  compounds.     The  absolute numbers  are not
meant to be a basis for  policy formation.

In the discussion that  follows,  the  committee first outlines  the
type  of information that may be needed to estimate with accuracy the
risks of  botulism and cancer.    Regrettably,  such information is dif-
ficult  to define  precisely,  and the available information is all too
often incomplete or unreliable.     This is  the first hindrance to  the
performance  of  a quantitative risk assessment:     the inadequacy of the
data base.

The discussion proceeds   to  a description of mathematical models
that may be used for the numerical estimation  of risk.    Use of these
models  requires  a set of   assumptions  concerning  (1) how and whether
one may predict the effects  of an exposure to low doses when data
have  been gathered from experiments performed  at high doses  (high to
low dose extrapolation)  and  (2) how and whether one may predict ef-
fects in humans when data have been gathered from experiments per-
formed in laboratory animals (interspecies conversion).    Although
experts may favor one model over another,  they generally agree that
effects may occur at lower doses and that effects observed in well-
designed studies on laboratory animals  probably have predictive value
for effects  in humans.     Obviously,  the necessity to use a set of
assumptions where data do not  exist and mathematical models to pre-
dict the outcome where the precise effects are not known introduces

10-3